In recent decades, water resources shrink at an alarming rate in some areas both nationally and internationally. Water resources are directly proportional to the growth in human population. The higher demand for settlement and agriculture are considered to be important factors responsible for the degradation in water quality and resource functions. The aim of this study was to analyze the diversity of vegetation in the water resources area, as well as the level of human participation in the conservation efforts. The study was conducted using a mixed method based on observation and interviews of the local community. The plant diversity in the study area, Dandang water resource, consisted of medium category tree habitus (h'= 1.42); bush habitus (h'= 1.61); and herb habitus (h'= 2.29), there are 27 species from 15 families comprising 9 trees, 6 bushes, and 12 herbs. The level of human participation is still at the whim with limited operational support strength (0.80%). The social capital including communications between parties and organizing resources is a sufficient advantage (58%). However, the involvement of community and village governments in the conservation efforts is still weak (38%). The situation is aggravated by the lack of policies and regulations implemented by the village government (38%). Policy interventions and regulations are important, along with socialization and mentoring programs for the conservation of Dandang water resource area.
Introduction
River watershed (RW) is a unified ecosystem with a dynamic interaction pattern and is influenced by biotic and abiotic factors. RW cannot be separated from the other water resources (Li, Farooqi, Jiang, Liu, & Sun, 2019) . However, in the last decades, we observed water scarcity and drought in many water resource areas (Hovenden, Newton, & Wills, 2014; Fang, Yu, Zhou, Zhou, & Dai, 2016) . This situation increases the risk and stress among living organisms, especially plants and humans, for fulfilling their daily needs (Neumann, Zhao, Kindermann, & Hasunauer, 2018) . The total water available for human consumption is very low and is getting worse by the degradation of water resource area.
Water resources and watersheds play a major role in fulfilling water supply needs of human beings. Therefore, the management in realizing the sustainability of water resources to restore river watershed ecosystems for life safety and welfare support (Yang & Lu, 2019) . Water resources are one of the clean water providers in the world which has a vital role and supports sustainable development (Biggs et al., 2015) . Water resources can directly and indirectly be associated with clean water needs. It is directly proportional to human population growth. This situation threatens the clean water supply, especially the unwise usage of water (Bennett, Peterson, & Gordon, 2009; Sallata, 2015) . Besides, the functional shift in forest vegetation also raises the risk of extinction of water resources, which has a direct impact on the erosion of fertile soils, causing landslides, river siltation and critical land (Robo, Pawitan, Tarigan, & Dasanto, 2018) . The conversion of forest into agricultural land is not only triggering erosion and sedimentation, but also causes flood and drought (Divinsky, Becker, & Bar, 2017) . Efforts to preserve water resources can be made to minimize the problem. An effective, efficient and comprehensive management system is needed through the involvement of all stakeholders to develop an appropriate water conservation model for the society and environment (Sallata, 2015; Ostovar, 2019) . Groundwater conservation with a vegetation-based approach is the right, cheap and easy strategy for all parties (Fan & Shibata, 2015) . Therefore, preservation of water resources is a key factor that must be carried out by all parties so that it can be managed well to provide livelihood to humans and other living organisms.
The issue of sustainability of water resources has basically been around for a long time and has become a real problem that has not been resolved because of inappropriate land use (Gao et al., 2017; Northey, Mudd, Werner, Haque, & Yellishetty, 2019) . This is also related to the environment with a very high plant diversity that gives rise to a period of water shortage and excess water that is very clear and tangible. Indonesia which is geographically located in the tropics receives water from rains. In addition, Indonesia's geographical and topographical conditions, which are predominantly dominated by hilly and mountainous areas, causes rainfall in the upstream to be generally higher than in the downstream (Hansen & DeFries, 2007) . Higher rainfall in a short period of time is accompanied by ineffective rate of infiltration resulting in water being released as a surface runoff which in turn causes flooding (Hejazi et al., 2014) . On the other hand, low rainfall and the inability for rainwater harvesting and conservation efforts raises the risk of drought (Baharsjah, 2012; Shi et al, 2013) . Because of these characteristics, the existing water resources should be well managed especially based on vegetation conservation and society's participation so that their existence is sustainable. If this is not done, various problems related to scarcity of water resources and degradation of environmental quality will happen.
Greening is one of the strategic steps in the management of water resources to maintain the availability of ground water in the dry season and to maintain the stability of infiltration rates during rainy season. Greening or conservation of vegetation needs to be integrated with other measures that support conservation efforts for the results to be more optimal (Nelson et al., 2009) . Maintaining the sustainability of these water resources is widely part of the indicator of success of river watershed management (Serpa et al., 2015) . Therefore, this study aims to identify the diversity of vegetation in water resource areas and the level of community participation in conservation efforts.
Methods
The conservation of water resources was done to maintain sustainability, which played a major role in supporting sustainable water resources supply. Proper maintenance of sustainable water sources is absolutely necessary so that the agricultural land can be optimally managed. This study used quantitative approach with mixed methods through observation and interview with the local people. This study was performed in February-April 2019 in Dadapan Village, Wajak Sub-district, Malang Regency, East Java Province (Figure 1 ). This study involved with the society who directly or indirectly intersected with the water resources. Therefore, the respondents were 85 land owners and/or the locals who lived near the water resources. This study also involved village government as the respondents included village head, village chief and RT Chairperson.
Vegetation condition around Dandang water resource was observed by using plot squared in a total of seven plots and each plot consisted of three observation plot categories as suitable with the concept from Odum (1993) it was the tree habitus of 10×10 m, bush 5×5 m, and herbs 1×1 m as shown in Figure 2 . The society sample was decided based on purposive sampling with the following criteria: (1) land owners around water springs and/or, (2) the locals who lived near the water springs, (3) village government which had the authority over the water resources. Related to the matter, village government which was become respondents was Dadapan Village Head, Jangkung Village Chief, RT 33 Chairperson, and RT 32 Chairperson. The observation result was analyzed using Important Value Index (IVI) and Shannon-Wiener Index (hʹ) to find the abundance and evenness of the species present. Then the result was analyzed used descriptive statistics to find the pattern of water resource management which could accommodate social, economic and ecologic aspects. Shannon-Wiener Index has the following indicators (Odum, 1993) : hʹ < 1 = low variety level 1 ≤ hʹ ≥ 3 = medium variety level hʹ > 3 = high variety level
The plants observed in this study are categorized into three groups-trees, bushes, and herbs. The plants were validated using plant taxonomy websites-The Plant List, The Catalogue of Life, and Integrated Taxonomic Information System (ITIS). Plants can be grouped into three categories according to Odum (1993) : a. Tree habitus have a characteristic true woody stem, the main stem grows upright supporting the canopy, the stem is hard, and the plant is complex (roots, stems, leaves). b. Bush habitus have a characteristic less woody stem but have many lower branches. The plant height is ≤1.5 m, the stem is softer and green, and branches and leaves are clustered. c. Herb habitus have a characteristic of watery soft stems and are not woody.
Results and Discussion 3.1 Topography Condition and Informant Profile
Wajak is one of the 33 sub-districts in the Malang Regency area, East Java Province. Astronomically, Wajak Sub-district is located between 112,4218 until 112,4800 East Longitude and 8,0956 until 8,0425 South latitude (Central Bureau of Statistic of Malang Regency, 2016). Wajak Regency is located in the southeast of Malang Regency and directly adjacent to the Bromo Tengger Semeru National Park (TNBTS). One of the villages potentially related to national resources in the Wajak Regency is the Dadapan village. This village has an agricultural land and forest area of 521 ha with main crops such as rice and corn. Dadapan village has water resource that supplies the water needs of the village and other sub-districts. The biggest and potential water resource in this area is Dandang water resource. However, the Dandang water resource is experiencing drought due to the conversion of surrounding forest ecosystem to agricultural land. This condition is affected by the lack of conservation efforts surrounding the water resource and the society's less concern in managing and utilizing the water resource (Sallata, 2015; Robo et al., 2018) . The water resource area that should be protected by vegetation cover is converted for the cultivation of seasonal crops. This is not separated from the land around the water resource area which is a private property of the society that is exacerbated by the absence of government intervention efforts to encourage the society to conserve and maintain the vegetation cover in this region.
Vegetation Structure in the Water Source Area
We found 26 species of plants from 15 families comprising 9 species of trees, 6 species of shrubs, and 13 species of herbs. Table 1 presents the plants found around water resource area. Based on the observations, we found that all types of habitus, including trees, shrubs, and herbs have a moderate level of diversity where the tree habitus has the Shannon-Wiener h diversity index of 1.42; habitus bush h′=1.61, and herbal habitus h′=2.29. However, it can be seen that herbaceous vegetation has the highest diversity as it contains 13 different vegetation types. The area around the water resource shows that it has been intervened by humans and a large number of forest areas being converted into agricultural lands for the cultivation of Oryza sativa, Brassica rapa, Amaranthus spp, and Pennisetum purpureum. The conversion of forest to agricultural land is carried out by the community for cultivating food crops, vegetables, and animal feed. On the other hand, the plants found in the region are not primary forest plants, but invasive plants and a majority of bush and herbaceous plants.
Tree species existing in this water resource area is quite interesting as there are no primary forest plants. Therefore, conservation efforts need to be carried out by planting tree species that have the ability to absorb and store large amounts of water (Ostovar, 2019) . The limited existence of trees seems to have a direct impact on ground water storage. A decrease in the number of trees resulted in a decrease in ground water (Neumann et al., 2015) . If this condition is not immediately resolved, the possibility is that the water resource will turn drought and will not be able to provide life support for the community and the surrounding environment.
Basically, herbs and shrubs have poor water absorption capacity compared with trees (Northey et al., 2019) . However, herbs and shrubs do not have a strong root system to bind to the soil (Bennett et al., 2009) . Therefore, the dominance of herbs and shrubs accompanied by the lack of primary forest trees is at risk of potential landslides and erosion. Nevertheless, the existence of three different types of bamboos in this area is quite helpful for water storage (Serpa et al., 2015) . This mechanism will be more optimal if there are primary forest plants that have a large capacity to store water and a strong ability to bind to the soil, for example, plants belonging to the family Moraceae are specific habitats of this region. The presence of herbs and shrubs needs to be minimized and rehabilitated by using these primary forest plants.
The higher density of grasses and other herbaceous plants indicate that the Dandang water resources area has become a secondary forest, and is no longer the primary forest as it should be for water resources under ideal conditions. If no measures are taken immediately to conserve in a few years, the risk of a water deficit that will lead to the loss of water resources is likely to occur. This situation has occurred in many other water resources in the Malang Raya Regency which is now no longer able to store water. Degradation of the water resource area of primary forest to secondary forest and crop areas annuals into some very significant causal factor (Nirwana, Hijri, & Kamil, 2019) . This condition must be avoided to save the existence of water resources which is the source of livelihood for the community. Therefore, appropriate conservation strategies need to be implemented so that the process of reforestation is done to provide optimal results. Appropriate conservation strategies should be carried out to conserve this area by planting woody plants (Ekhuemelo, 2016) . It is important to optimize the ecological suitability, where the water resource will always in primary forest area. The existence of primary forest in the water resources area will be supportive for sustainability because the plant population can absorb and store water in large quantities. This view is also supported by Kumari & Singh (2016) who stated that the best solution for conservation of water resources is by utilizing various types of plants that have the capability to store large amounts of water and growing ecological compatible plants in the study area including Ficus benjamina, Ficus Elastica, Artocarpus elasticus, Artocarpus communis, Garcinia mangostana, and Alstonia scholaris. Through reforestation, there would be optimal land cover and water will be absorbed through plant roots. This will provide enormous benefit for the environment and the surrounding community and provide sustainable conservation of water resources for the community.
Community Participation in the Efforts of Conservation
The conservation of vegetation in the water resource area has not been practiced yet. The community converts forest ecosystems into agricultural lands. At present, there is only 2000 m 2 of land that is not being used for agriculture as the topography of the slope is quite steep. This area is dominated by Ficus septica with Important Value Index (INP) value of 0.379 and Albizia chinensis with INP value of 0.648. Both types of plants have the highest INP values for tree habitus and reflect that in this water resource area there is no primary forest. Even though the water resource area is in the middle of a primary forest, it is important to support the stability of the hydrological cycle.
The stability of the hydrological cycle is very important for the surrounding community, because all communities in the three villages (Dadapan, Sukolilo, and Patok Picis) utilize water resource directly for their daily needs and to irrigate agricultural land. The high dependency and access to water resources, in reality, is not balanced with the efforts and participation of the community in conservation efforts. The opposite is true in this area; about 50 m from the center of the water source of the forest ecosystem is converted into seasonal commodity agricultural land (Oryza sativa, Brassica rapa, and Amaranthus spp). While in areas with fairly steep slopes are planted with Albizia chinensis. On the other hand, invasive plant species dominate in this region. The three most dominant types of invasive plants are Eleusine indica (INP 0.344), Ageratum conyzoides (INP 0.283), and Cynodon dactylon (INP 0.253). These invasive plants normally do not grow in primary forest areas, and conversion of forest into agricultural land can actually introduce these plants in the region and become dominant (Nelson et al., 2009) . The dominance of these plants in the water resource area basically has a negative impact, because herbal habitus plants neither have a strong root system nor the ability to absorb and store water in optimal quantities. It is different from invasive plants that have a very massive ability to spread in degree, so vegetation cover becomes huge (Monteiro et al., 2013) . Of course, this can inhibit the regeneration of trees, because when the seedlings begin to grow, the high dominance of invasive plants inhibits seedling growth and risks causing death (Biggs et al., 2015) . If this is left unchecked for a long time, the degradation of the quality and function of the ecosystem will be significant.
The risk of degradation in the quality and function of ecosystems caused by the presence of invasive plants and deforestation is exacerbated by low levels of community participation in the conservation efforts. Natural factors and human factors must be considered during the conservation process. Table 2 presents information on the level of community participation in the efforts to conserve water resources.
From the interviews conducted, we found that the local village community and government have a strong will and operational ability (economic) (80%) in terms of conservation. However, in reality, the involvement of local village community and government in the conservation process is still very low (35%). This is exacerbated by weak policies and regulations related to conservation (35%). The community and village government have sufficient capital (58%) in terms of communication and organizing resources. This means that the local village community and government already have social capital to mobilize and optimize the conservation process. Social capital is the most important factor in the efforts to manage the environment including conservation of water resources (Yang & Lu, 2017) . In such cases, the research areas for understanding that people still have to do something starts from community leaders (headman). Deforestation is a barrier to the conservation process and the local government has not looked at this issue strategically, so as not to be a priority. Only in 2015, the local government took an initiative in collaboration with the environmental government agencies and planted about 1000 seedlings of perennials such as Syzygium aqueum, Anona muricata, Garcinia mangostana, and Artocarpus heterophyllus. However, from a total of 120 heads of household who were invited to contribute, only 23 people (20%) actively participated in the reforestation effort. Based on the results through in-depth interviews, we found that a majority of people have low confidence in the village government leadership, and show less participation in the programs. These results support the views by Apipalakul, Wirojangud, & Keow (2015) who stated that public confidence in the leader and government determines the level of participation in government programs. Thus, the quality and integrity of government influence the level of community participation to achieve desirable outcomes from these programs.
The lack of public confidence in the local leader is the issue that resulted in environmental degradation, which is becoming increasingly worse. Ideally to resolve such issues, an environmental crisis deficit based on bottom-up approach should be co-created with the help of the local community since people who work and live in the region know more about the environmental conditions. In other words, people are more sensitive to changes in environmental signals. The sensitivity should continue at a higher level by drafting a program or programs submitted to the government that is authorized to make a policy. With the help a government policy for the conservation of water resources supported by public participation (co-creative), the environmental problems can be resolved. As shown by Martini & Buffa (2017) , the bottom-up and co-creative mechanisms is a part of an important solution for managing the environment. Concrete measures have to be taken for massive conservation by strengthening policies and regulations for future collective agreements to preserve water resources in that region.
Conclusion
Vegetation diversity in the water resource area of Dandang village comprises tree habitus (h′=1.42); bush habitus (h′=1.61); and herbal habitus (h′=2.29). Invasive plants such as Eleusine indica (INP 0.344), Ageratum conyzoides (INP 0.283), and Cynodon dactylon (INP 0.253) form the most dominant species in the region. The community participation in the water conservation process is still limited to the level of willingness and operational capability, and the community involvement in conservation efforts is still weak. This situation is exacerbated by weak policies and regulations of the village government for conserving water resources. However, the community has sufficient social capital to implement this water resource conservation. A strong intervention from the village government is required to make policies and regulations prohibiting the use of land around water resources, and conducting regular mentoring programs to the community so that their massive conservation efforts are carried out. In essence, conservation will succeed if the community has environmental awareness and the government is committed to maintaining its sustainability policy.
